A n E x a c t 2 -P o in t D is tr ib u tio n f o r B u rg e r's T u r b u le n c e *
Burger's equation offers a solvable model of hydrodynamics. This would be of great value to strong turbulence as a means of testing approxima tion procedures or numerical methods if the statisti cal initial value problem could also be treated. How ever, rigorous results are difficult to obtain since one is dealing with a Liouville equation for the in finitely many degrees of freedom of a continuum. (A rigorous description of this kind of problem was first given by Hopf1 1952.) The special case for the spatial white noise at t = 0 was sketched earlier 2. An admissible 1-point distribution for all times has already been found3. It is of Lorentz form:
In this paper we derive the 2-point distribution func tion in closed form from the Hopf characteristic functional.
Burger's equation is of the form: 
whose relevant solutions are __ + oo M{x,t) = (1/1/2 n tv ) f -oo • e x p { -( x -1 ) 2/2 t v } M^) df (3) and p(x,t) = {Mx M2) = (1 /V 8 n tv )
Consider the characteristic functional1 for a Gaus sian measure which is conserved by the heat equa tion. For the simultaneous measure of M and M' we get
* This work was performed under the terms of the agreement on association between the Max Planck-Institut für Plasma physik and EURATOM.
or, more explicitly, for the case of homogeneous turbulence
where p = dp/dx .
The joint probability can be obtained from the characteristic functional by Fourier transforming:
where Equation (6) becomes:
where
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-oo Using Eq. (7) for P2 , we obtain:
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Using (10), (12), (13) and (14), we obtain:
where A, a, ß, y are given in (8*), (11) and (12) Notice also that the toal energy: and + oo I = ß/Va y .
f Pi (v> v 2 diverges For x > ■ co we obtain because Pt is a Lorentzian distribution.
P2« l /( a ( t ) + 6 (0 v 2){a{t) + 6 (0 v22) These Peculiar results are due to the choice of a Gaussian measure of the solutions of the heat equa-, . 1 ! .
. , i i • tion. The comparison with numerical turbulence which gives no correlations 11 J P» v± v2 dv< dv2 is . " ~ calculations rs then only possibel for not too large calculated in the sense of a principal part.
vx, v2 .
